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Abstract
This paper introduces an alternative way to benchmark the efficiency and productivity of miscellan-
ious business cooperative in 15 big cities in Indonesian , about 270 observations in the 2005-2012. .
A balanced panel data was used to determine the total factor productivity (TFP) and identify the main
drivers to technical efficiency. A stochastic frontier analysis (SFA) was used to determine the influence
of franchise business operate system (BO) variable such international or local to technical efficiency of
the groups beside net profit variable. Furthermore, based on this specification the efficiency frontiers
are computed using data envelopment analysis (DEA). The efficiency of each groups was then ranked
and compared to check for consistency. The study found that on average, business categories are 19.4
percent away from the production frontier. The panel data allows for the calculation of productivity
change based on Malmquist index. Results found that on average, TFP increased by 8 percent during
the observation periods which driven much by 91.7 percent increased in innovation.
Keywords :data envelopment analysis, efficiency, Indonesia franchise association, total factor produc-
tivity
1 Introduction
Miscellanious business cooperative is a tipe of mi-
cro finance sector and it remains to be a very
important sector of the economy of most of the
developing countries, despite its declining share
in GDP. It has significant contribution to finan-
cial, more employment, higher income and higher
cooperative exports to the national economy of
these Asian countries. In the joint report of [23]
productivity growth in miscellanious business co-
operative in the world’s poorest nations is not
keeping up with the food requirements of its ris-
ing population, therefore the need to assess and
improve domestic productivity or depend entirely
on the world market for their food security. To
improve productivity in miscellanious business
cooperative technological change is very impor-
tant. Technological change in micro finance like
in Bangladesh ” which has welfare security, con-
servation and environmental effect must be un-
dertaken. [9].
Originated in 19th century in Britain, coopera-
tives were created by some people to fulfill their
needs and as a response to the Industrial Revolu-
tion. In later development, cooperatives exist as a
modern business structure to gain more bargain-
ing positions and to take a vital role in economic
policy constellations, especially in the western so-
ciety. In developing countries, cooperatives are
expected to act as the government partner to
encourage public participation in national devel-
opment, especially in small and medium level,
which will improve society welfare.
The development of cooperatives in Indone-
sia began when the Dutch ruled in the colonial-
ism era. The first cooperative was established by
R. AriaWiriatmadja in 1896 where it focused on
credit cooperatives [22]. Untill now, most of co-
operatives grew in the rural areas. The develop-
ment of cooperatives in the colonialism era can be
seen in Table 1.
Table 1: The Development of Cooperatives in In-
donesia, 1930-1939
Year Cooperatives Members Total Capital
(Guineas)
1930 39 7848 101296
1931 133 13725 194578
1932 172 14134 264184
1933 233 18444 317613
1934 263 18845 375577
1935 299 19298 306317
1936 324 20544 302399
1937 410 28999 570318
1938 540 40491 633082
1939 574 52555 850671
In a IFAC report on Micro Financial t and Pro-
ductivity in Developing Countries, [11] found out
that long-term growth in hcooperative productiv-
ity depends primarily on technological change,
improved input use efficiency and conserving the
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resource base which are vitally dependent upon
investment in cooperative research extension and
improvements in human capital. Nkamleu (2004)
also points to technological progress as the key
to cooperative growth where the public sector
and international agencies in research and exten-
sion should collaborate with the farmers to im-
prove the technology in miscellanious business
cooperative. Technological change, technological
progress has been the principal factor and primary
engine of productivity growth in U.S. miscellan-
ious business cooperative (Zofio & Lovell, 2001)
and ( Managi & Karemera, 2004); in Korean mis-
cellanious business cooperative [21].
Technology in miscellanious business cooper-
ative may be post financial sector like better
varieties, capital equity, insecticides, external
funds,number of members, colateral, timeliness
in credit processes for higher yields, surplus, inte-
grated services systems and technical input qual-
ity.
Several studies have been undertaken to mea-
sure and assess the productivity and efficiency of
the cooperative sector but, these studies exam-
ined the cooperative sector only of one country
using different types of cooperative inputs and
output (see Managi, 2004; [21]; [19]; [17]; [20];
Nkamleu, 2004 etc.). Although [14] cited sev-
eral countries in their empirical work, they used a
non-parametric method instead of a stochastic ap-
proach as in the case of this present research. The
stochastic approach is more robust than a non-
stochastic method since it can detect the error
components and technical inefficiency effects in
the cooperative production. This is the apparent
gap in the existing miscellanious business cooper-
ative efficiency literature. Moreover, no previous
research has made a comparative study of the 15
Asian countries included in this study as a focus of
any empirical work. Thus, this paper attempts to
estimate the translog stochastic frontier produc-
tion function of the cooperative production in a
panel data of 15 big cities , with a total of 270 ob-
servations. The results are new evidence for the
long-run analysis of efficiency performance in the
miscellanious business cooperative sector in Asia,
which apparently lacks empirical literature.
2 Efficiency Measures
2.1 Data Envelopment Analysis
(DEA)
DEA is a non-parametric methodology that. . . “in-
volves the use of the linear programming methods
to construct a non-parametric piece-wise (or fron-
tier) over the data. Efficiency measures are then
calculated relative to this surface” [14]. It utilizes
data as inputs and output quantities of a group
of firms or decision making units (DMUs) to con-
struct a piece-wise frontier over the data points.
This frontier is constructed by the solution of a
sequence of linear programming problems, one
for each DMU in the sample. Efficiency scores
or measures are then estimated relative to this
frontier, which corresponds to an efficient tech-
nology. Thus, this method is an ideal measure for
broad measurement of efficiency. DEA allows effi-
ciency to be estimated without having to stipulate
either the structure of production function or the
weights for inputs and outputs used.
[12]introduced the DEA constant return to
scale (CRS). It obtains into account multiple in-
puts that are used in the production process to
generate outputs, to estimate total factor pro-
ductivity or TFP, a score including all factors
of productions. DEA can be estimated either
input-oriented or output-oriented. In the input-
oriented, the DEA approach defines the frontier
by seeking for the maximum possible reduction
in input usage, with output held constant, vice
versa. The two results of both measures give
the same technical efficiency scores when CRS
assumption is assumed, but are different when
variable returns to scale (VRS) are assumed. In
this paper, an output-oriented measures and CRS
is assumed because the DMUs want to maximize
their outputs given inputs related to the produc-
tion function. DEA measures are obtained by in-
troducing a ratio of M outputs over N inputs, as
follows:
Maxx,y (y
′qi/x′pi)
Subject To:
y′qi/x′pj ≤ 1, j = 1, 2, ..., I (1)
y, x ≥ 0
where y represents an M1 vector of output
weights and x represents an N1 vector of inputs
weights. The N1 input matrix, P, and the M1 out-
put matrix, Q, represent the data for all I DMUs.
2.2 Malmquist Productivity Index
Total factor productivity (TFP) index is the ratio
of the weighted aggregate output to a weighted
aggregate input quantity index. This study is de-
sign to apply DEA-Malmquist productivity index
to measure a cooperative’s TFP. TFP growth is the
geometric mean of Malmquist TFP indices that
can be decomposed in to two output-based mea-
sures: one index uses period t technology and the
other period t+1 technology [14]. The Malmquist
indices are defined using distance functions. This
approach is argued to be superior in identify-
ing the net gain in efficiency after input adjust-
ments by the DMU. TFP is measured in two stages.
The Malmquist index of total factor productiv-
ity change (TFPCH) over period t and t+1 is
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the product of technical efficiency change (EF-
FCH) and technological change (TECHCH) as ex-
pressed:
TFPCH = EFFCH ∗ TECHCH (2)
Following Fare et. al. (1994), the Malmquist
productivity change index, therefore, can be writ-
ten as involving the two indices as in:
m0(yt, xt, yt+1, xt+1) =
dt+10 (yt+1, xt+1)
dt0(yt, xt)
[
dt0(yt+1, xt+1)
dt+10 (yt+1, xt+1)
x
dt0(yt, xt)
dt0(yt, xt)
]
(3)
where y and x are outputs and inputs across
time t to t+1. The Malmquist indices are com-
puted relatively to the previous period. The tech-
nical efficiency change measures the change in ef-
ficiency between period t and t+1, while the tech-
nical change captures the shift in the technology
applied over time. A value greater than one in
both cases indicates growth in productivity: that
is positive factor values.
There are only a few studies facing the question
of efficiency and productive about franchises. Roh
and Choi (2010) studies about efficiency compar-
ison of multiple brands within the same franchise
using DEA analysis, which focused on restaurant
franchises. According to our knowledge, there is
no study concerning efficiency of Indonesia fran-
chises yet. For the reasons, this paper gives a
useful contribution to the study of Indonesia fran-
chises.
2.3 Stochastic Frontier Analysis (SFA)
Similar to DEA, the SFA method defines efficiency
as the relative distance of a firm from some best
practice production frontier that is given the costs
and output levels. This approach observed one
of the components of the TFP namely the effi-
ciency change and relates it to the firm-specific
factors. Different from the DEA approach, the
SFA approach utilizes an econometric approach to
estimate static technical efficiency: (See Aigner
et al. (1977) and Meeusen and van den Broeck
(1977). This study will follow [7] formulation, in
which the efficiency component of the error term,
, is explained by a set of variables, zi, which have
parameter,δ , that are estimated in the same step.
The equation is therefore as follows:
i = 1, 2, 3, ..., N (4)
and are the logarithm of the production of i−th
firm in i− th time period, and the vector of input
quantity of the i − th firm. is the random vari-
ables, which is assumed to be independent and
identically distributed normal random errors with
zero mean and unknown variance. Ui is a non-
negative random variable, called technical ineffi-
ciency effects. This random error variable cap-
tures the effect of external factors of production
that are beyond the establishment’s control, such
as unpredictable variations in machine and labor
performance, or the effect of weather on the value
of output [13]. The error term in Equation 4 is
then regressed on a set of firm-specific variables
as:
uit = zitδ (5)
Z is the variable set hypothesized to influence
the DMU’s efficiency, and δ is the parameter to be
estimated.
To identify factors associated with production
efficiency, it is possible to use the SFA model.
The attractiveness of this method is it measures
firm’s technical efficiency while enabling the mea-
surement of the contribution of explanatory vari-
ables to the firm’s technical inefficiency (Ondrich
and Ruggiero (2001)). Botti (2009) utilize DEA
and SFA to investigate performance comparation
among retail with hotel franchise in France. The
result shows that hotel franchises are most effi-
cient than others.
3 Methodology
Data are collected by survey to Ministry of Coop-
eratives and SMEs. Data used are at industry level
into eleven group of franchise business categories.
The input and output variables are explained on
Table 3.
Table 2: Summary of Descriptive Statistics
Variables Mean Standard
deviation
Skewness Kurtosis
Number of
managers
903 909 2.11 4.15
Number of
members
885275 1344713 2.52 5.19
Equity capital
(in million
IDR)
373165 662226 3.59 14.74
External
funds (in
million IDR)
551393 933798 2.74 7.09
Surplus (in
million IDR)
68330 190736 7.36 66.14
Log(Managers) 6.41 0.93 -0.47 1.65
Log(Employees) 8.4 1.02 0.13 0.15
Log(Equity
capital)
11.95 1.3 0.16 0.29
Log(Surplus) 10.13 1.26 0.46 0.94
Until Desember 2012, among 270 cooperatives
from 15 cities show that the number of active
firms was also increased about 88.14%. Mostly
the groups is dominant by international franchise
BO. As we can see on Table 3 gives descriptive
statistics for the input and output variables.
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Table 3: Summary of Descriptive Statistics
Variables Mean Standard
Devia-
tion
Skewness Kurtosis
INPUT
Number of outlets 903 909 2.11 4.15
Strat up capital
(in billion IDR)
885,275 1,344,713 2.52 5.19
Franchise fees (in
million IDR)
373165 662226 3.59 14.74
External funds (in
billion IDR)
551393 933798 2.74 7.09
Net profit (in
billion IDR)
68330 190736 7.36 66.14
Log(outlets) 6.41 0.93 -0.47 1.65
Log(Employees) 8.4 1.02 0.13 0.15
Log(start up
capital)
11.95 1.3 0.16 0.29
OUTPUT
Log(Net profit) 10.13 1.26 0.46 0.94
4 Result and analysis
In this section, the measures of total factor pro-
ductivity change and its decomposition of fran-
chise Groups obtained using DEA are discussed.
Table 4 shows the Malmquist productivity in-
dices and its components measure changes across
eight years. Values more than unity indicate pro-
ductivity improvements, while values less than
unity show productivity decline. Results of the
Malmquist productivity show that on average, the
franchise firms experience productivity decline by
85,8 per cent during the period of 2005 to 2015.
This deterioration is attributable to a consider-
able negative change in technical efficiency (5 per
cent) although it compensated by increasing in
technologica change by 1 per cent. The decline of
technical efficiency is a result of deterorioration
both pure and scale efficiencies.
Table 6 presents ranking of cooperatives over
the period of 2005 to 2012 based on total fac-
tor productivity changes. It shows that the 5
most productive groups are franchise BO interna-
tional. This indicates that although on average
these groups could not improve their productiv-
ity during the observation periods, however, they
can manage to be more productive compare with
other local groups.
Since the franchise groups efficiency vary
among the sample, we need to identify internal
and external environment variables that influence
its technical efficiency. We apply the stochastic
frontier analysis (SFA) approach to identify which
input has more contribution on the franchise busi-
ness categories’ efficiency.
Table 5 provides summary results with the es-
timates of the parameters of interest, in which
the non-negative technical inefficiency effects are
Table 4: Malmquist Productivity of cooperatives ,
2005-2012
Periods
Technical Efficiency Change Technologi
Change
Productivity
ChangeTotal Pure Eff Scale Eff
2005-
2006
0.969 0.539 0.961 1.009 0.522
2006-
2007
1.005 0.667 1.041 0.965 0.67
2008-
2009
1.002 0.761 0.967 1.036 0.762
2009-
2010
1.038 0.807 1.038 1 0.838
2010-
2012
0.999 0.86 0.999 1 0.858
Geometric
Mean
0.995 0.734 0.993 1.001 0.73
Max 1.038 0.86 1.041 1.036 0.858
Min 0.969 0.539 0.961 0.965 0.522
Table 5: Maximum-Likelihood Estimates for Pa-
rameters of Technical Inefficiency Model for Co-
operative Sector of 15 Big Cities
Variable Parameter Estimates
Panel A: Technical
Inefficiency Model
Constant δ0 0.10966(0.40075)
Equity Capital δ1 -0.000004(-0.76344)
External Funds δ2 -0.0000003(-0.02293)
Year δ3 -0.001881(-0.10043)
Panel B: Variance
Parameters
Sigma-Squared σ2 0.00787(2.31812)*
Gamma Γ 0.7474(0.88201)
Log-Likelihood
Value
325.5477
Mean TE Index 0.91754
Observations 270
assumed to be a function of number of outlets,
amount of loyalty fees (IDR) and ,franchise BO of
the groups. The results show that the loyalty fee
has negative association with their technical inef-
ficiency.
Table 5 shows the mean technical efficiency of
each citiy over the period 2005-2012. Jakarta has
the highest average technical efficiency over the
period and it means that on the average over a
period of 7 years. it can produce 97.6 % of its
total cooperatives output but has to increase its
efficiency by 2.4% to achieve the maximum out-
put to be considered efficient. This new finding
is not very surprising since India has been a pi-
oneer for “miscellanious business cooperatives.”
This is followed by Bogor producing an average of
96.7% agricultural production and needs to fur-
ther increase its efficiency by 3.3%. Bandung has
a mean technical efficiency of 94.0% and lacks 6%
to be technically efficient. Semarang has an aver-
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Table 6: Mean Technical Efficiency Per big cities
in the Period 2005-2012
Country Average Technical Efficiency 1985-2002
Jakarta 0.976
Bogor 0.967
Bandung 0.94
Semarang 0.938
Yogyakarta 0.934
Surabaya 0.929
Medan 0.92
Padang 0.911
Palembang 0.907
Manado 0.899
Balikpapan 0.896
Ambon 0.893
Makasar 0.889
Gorontalo 0.887
Sorong 0.878
Mean Efficiency 0.917
age technical efficiency of 93.8% and lacks only
6.2% to be technically efficient.
The city with the lowest mean technical effi-
ciency is Sorong with 87.8% and it needs 2.2%
to be technically efficient. Ambon and Gorontalo
also has a low average technical efficiency of
88.7% and it requires an additional 1.3% to
be technically efficient. The average techni-
cal efficiency for the 15 Asian countries over
the 18 period is 91.7% and needs only about
8.3% to be technically efficient. There are seven
cities (JJakarta, Bogor, Bandung, Semarang, Yo-
gyakarta, Surabaya, and Medan) which can pro-
duce above the average technically efficiency of
91.7% and eight cities below the mean technically
efficiency (Palembang to Sorong).
5 Conclusion
A stochastic frontier production model allows the
measurement of the inefficiency effects of coop-
erative inputs like fertilizer and irrigation infras-
tructure on the cooperative output. The study re-
veals that both irrigation has a significant ineffi-
ciency effect while fertilizer and time have an in-
significant inefficiency effects on cooperative pro-
duction.
The average technical efficiency is 91.7 or 92%
for all the 15 big cities in Indonesia over the pe-
riod, 2005-2012. Although the average technical
efficiency is relatively high, there are only seven
(7) with a technical efficiency above the average
and eight (8) countries below the average. Re-
sults indicate that cooperatives are not lagging far
behind in terms of cooperatives efficiency. There-
fore, big cities should make greater efforts in im-
proving their cooperative efficiency by knowing
appropriate financial services. The miscellanious
business cooperatives should convince them to
use the appropriate technology, and teach them
the proper use or application of the new technol-
ogy and other innovations towards productivity
growth.
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